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External electrodes (3, 4[ 8) on piezoceramic 
multilayer actuators (1) ,/ composed of a layer of a 
basic metallization (3) applied to the ceramic 
material (2) of the surface of the actuator (1) , to 
which metallization there is joined by means of a 
joining layer (8) a, reinforcing layer (4) to which 
a connecting wire (5) is soldered, characterized in 
that the layer of basic/ metallization (3) is 
structured (15) by discontinuities or recesses 
(17) . 
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External electrodes 
characterized in t* 
basic metallization (3, 
pattern of a suitable /ten 
printed pattern has b^en 
printing metho 


ordinal to Claim 1, 
he structure (15) of the 
mposed of a printed 
at ion paste, which 
oduced by means of a 


External electrocfe^ajbcording to Claim 1, 
characterized in thatj the structure (15) of the 
basic metallization (/3 ) is formed by a mechanical, 
chemical or electrochemical removal in a layer of 


the basic metallizat 
area . 

4 . External electrode 
characterized in that 
composed of a suitable 
composition Ag x Pdy, where 
but 


prefe-2 ably 


:.on (3) applied over the entire 


according to Claim 2 or 3, 
he basic metallization (3) is 
termination paste that has the 
x + y = 1 and 1 > x > 0 , 

1 > x > 0 . 7 . 


5. External electrodes according to Claim 1, 
35 characterized in that the structure (15) of the 
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basic metallization (3) is formed by a porous 
electrochemical deposition of a suitable metallic 
material . 

External electrodes acc/ording to Claim 5, 
characterized in that ihe metallic material is 
nickel . 


External electrodes according to one of Claims 1 to 
6, characterized in tmat the structure (15) of the 
basic metallization (B) is composed of areas (16) 
disposed over the y^uJfah^ of the actuator (1) and 
in that the are^s a.r\ at least large enough 

for respective/ ad j acibnt internal electrodes (10) to 
be joined together tyy at /east one area \\16 ) *. 


External el 
7, charact 
basic meta 
that the di 
to 5 times t 


ctrode^ according to one of Claims 1 to 
rized irf. tl/atl the structure (15) of the 
lizatiofi X3) \s composed of dots, in 
.ameter J6f the dots (16)- is equal, to 0.5 
ckness of the ceramic layers (2) 


of the actuator (i) , in that the minimum distance 

(17) between the pots (16) is likewise equal to 0.5 
to 5 times the thjickness of the. ceramic layers (2) 
of the actuator (|l) , and in that a straight line 
extending through the dots (16) encloses an angle 

(18) with respect to the path of the internal 
electrodes (10) that is approximately between 10 
degrees and 80 djegrees, preferably between 15 
degrees and 4 0 degrees. 


External electrodes according to Claim 8, 
characterized in that the diameter of and the 
spacing (17) between the dots (16) are equal to two 


to three times the thickness of the ceramic layers 
(2) of the actuator (1)/ 
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External electrodes according to one of Claims 1 to 
7, characterized in that the structure (15) of the 
basic metallization (3) is composed of parallel 
lines (16) , in that the width of the lines (16) is 
equal to 0 . 5 to 5 times the thickness of the 
ceramic layers (2) of /the actuator (1), in that the 
minimum distance (17) /between the lines (16) is 
likewise equal to 0.5fto 5 times the thickness of 
the ceramic layers J^i}^odL the actuator (1) , and in 
that the lines (\J6) qnclose an angle (18) with 
respect to the j6ath cf>f the internal electrodes (10) 
that is approximately between 10 degrees and 80 
degrees, preferably /between 15 degrees and 40 
degrees . 


External el 
characteriz 
(17) between 
times the thicknes 
the actuator (1) 

External electrode 



laim 10, 
of and the spacing 
are equal to 2 to 3 
d of the ceramic layers (2) of 


according to one of Claims 1 to 


basic metal liz at io:i 


the lines (16) is 
thickness of the cle 


7, characterized i:i that the structure (15) of the 


(3) is composed of lines (16) 


disposed in grid- type manner, in that the width of 


qual to 0.5 to 5 times the 
ramie layers (2) of the actuator 
(1) , in that the irjinimum distance (17) between the 
lines (16) is likewise equal to 0 . 5 to 5 times the 
thickness of the ceramic layers (2) of the actuator 
(1) , and in that the lines (16) of the grid (15) 


are at a random ar 


gle (18) with respect to one 


another and to the path of /the internal electrodes 
(10) . 

External electrodes according to Claim 12, 
characterized in that the width of and the spacing 
(17) between the lines (16) are equal to 2 to 3 
times the thickness of tfie ceramic layers (2) of 
the actuator (1) . 

External electrodes according to one of the 
preceding claims, characterized in that the joining 
layer (8) between basic! metallization (3) and 
reinforcing layer (4) jJs-~CQmposed of a solder that 
contains at least one of the\metals Sn, Ag, Cu, Pb, 
Au, In, Ga. 


External elect 
characterized/ 
containing mat 


rrodes according to Claim 14, 
in that fch£ Isolder is a tin 
erial, pl/efeVably SnAc^ or SnCu 0>7 , 


External electrodes according to one of the 
preceding claims, characterized in that the joining 
layer (8) .between basdlc metallization (3) and 


reinforcing layer (4) 
adhesive . 

Method for producing 
to one of Claims 1 to 
layer of the basic me 
discontinuities and 


is an electrically conductive 


External electrodes according 
16, characterized in that the 
allization is structured by 
cesses . 


r 2 


Method according to Claim 17, characterized in that 
the structure of the Ipasic metallization is 

pattern by means of a 
a suitable termination paste. 


produced as a printed 
printing method using 


17 


19. Method according to Claim 17, characterized in that 
the structure of the basic metallization is formed 
by a mechanical, chemical or electrochemical 
removal in a layer of tiue basic metallization 
applied over the entire /area. 
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20. Method according to Claim 18 or 19, characterized in 
that the basic metallizatioA is produced from a suitable 
termination paste that has /the composition Ag x Pd y , where 
x + y = 1 and 1 > x > 0 , but preferably 1 > x > 0 . 7 . 
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21. Method according to 
the structure of 
by a porous elejctroch^mica 
suitable metallic materia 


7, characterized in that 
asic Metallization is formed 
deposition of a 
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22 . Method according to 

nickel is used as met 


23 . 


24 . 


21, characterized in that 
illiVc materia] 


Method accordr^icp^to <fc>ne of Claims 17 to 22, 
characterized in that the structure of the basic 
metallization is forced from areas distributed over 
the surface of the a|ctuator and in that areas are 

least large enough for 
t internal electrodes to be 
t least one area. 


produced that are at 
respectively adj acer 
joined together by c 


Method according to 
characterized in thit 
soldered onto the bis 
the solder contains 
Ag, Cu, Pb, Au, In, 


one of the preceding claims, 
the reinforcing layer is 
ic metallization, and in that 
at least one of the metals Sn, 
Ga. 



# 


18 

25. Method according to Claim 2 
the solder is a tin-containing /mat 

or 


characterized in that 
erial, preferably SnAg 4 


O 


iy 
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:o Cla/.m or 25, characterized 
the/soMler is alloyed into the 
odes by Xnk discontinuities in the 
e ba&i£ met^SLlizatiori^-'-and in that 
.al/is weakened at these points, 
as a result of whiclY preferred points are formed 
for possible crack formation and the crack path. 


26. Method according 
in that metal f 
internal elect 
structure of t 
the ceramic mat" 



